Objective. To describe the utilization and perceptions of existing neonatal health services in rural Uttar Pradesh, India.
Introduction
Neonatal mortality rates in rural India are among the highest in the world, limiting achievement of Millennium Development Goal 4 for child survival [1, 2] . An important method to reduce neonatal mortality is the provision of quality curative health services for sick newborns [3] . In addition, in order to ensure that communities engage in continuous interactions with healthcare providers, it is crucial to ensure that households are satisfied with their healthcare experience [4, 5] . There is relatively little data, however, on the utilization and perception of providers of newborn care in rural India or elsewhere.
Households in rural India face a pluralistic healthcare system consisting of multiple levels of public healthcare services and a variety of private providers. Treatments come in various forms, including allopathic, ayurvedic, homeopathic, indigenous and spiritual [6] [7] [8] [9] . Prior studies have shown that the majority of neonatal care ( 80%) was sought from healthcare providers, both qualified and unqualified, that mainly practice allopathy, which can be described as conventional western medicine [6, 10] . The remaining care ( 20%) was delivered by a diverse range of alternative providers, including vaidyas and hakims, who are primarily engaged in indigenous or spiritual medicine. Though it is important to understand both allopathic and non-allopathic neonatal health services in rural India, there is particular importance in understanding the characteristics of allopathically oriented providers; they are most often utilized, are relatively less heterogeneous in organization, and are felt to be relatively more adaptable to future evidence-based health reforms [11] .
Despite the important role of allopathically oriented providers in neonatal health in rural India, there is limited information about their services. Little is known about the types of illnesses they see, the interactions they have with patients or the perceived improvements in neonatal health attributed to them by clients. Within this context, the aim of this study was to assess such characteristics of neonatal health services offered by allopathically orientated health providers, both unqualified and qualified, in rural Uttar Pradesh, India.
Methods

Study site
The study took place in Shivgarh, a rural block of Uttar Pradesh, India, comprising 104 123 people and was nested in a cluster-randomized trial of the impact of a package of essential newborn care [12] . The parent trial included three arms, each comprising 13 village clusters called a gram sabha: (i) The control group received the usual services of governmental and non-governmental organizations in the area; (ii) intervention Group I received a package of preventive essential newborn care promoted through behavior change management, layered on existing services available to the control group and (iii) intervention Group II received counseling on the use of Thermospot TM (Camborne Consultants, Dorset, England), a bio-feedback sticker that indicates hypothermia by changing color from green to black, in addition to the intervention received by Intervention Group I. One community-based health worker (saksham sahayak) catered to one gram sabha (approximately 1 worker per 3500 population). Data from all clusters were included in this analysis because the intervention was not designed to affect the study subjects' healthcare provider utilization patterns, perspectives on the quality of care they received or perspective on neonatal health outcomes. Additionally, we found no statistically significant difference in the type of healthcare provider utilized across the intervention groups (Table 1) . Hence, we believe that this study represents an unbiased observational study of the characteristics of neonatal health services in rural Uttar Pradesh, India.
Study participants
Women in the study area who became pregnant during the study period were tracked under the parent trial's birth surveillance system [12] . Systems were put in place to ascertain pregnancy and birth outcomes in the study population [13] . All live births were followed-up through the neonatal period as described previously [12] .
The parent trial enrolled all expectant mothers in their third trimester who were usual residents of the Shivgarh community (i.e. who had resided in the study area for 15 days in succession during the 6 months prior to delivery) and who had provided informed consent. Mothers who planned to deliver in a clinic or hospital were excluded, unless they reached their usual residence within 6 h of delivery, because we were interested in the healthcare utilization process for neonates who were born in the community and most vulnerable. Among eligible mothers (n ¼ 802), there were 468 (468/802, 58.4%) households that perceived an illness in their neonate, of which 197 (197/468, 42.1%) households utilized some type of healthcare provider (Fig. 1) 
Data collection
Data were collected between February and August of 2005 through a structured questionnaire administered in the local language (Hindi) by trained data collectors at the end of the neonatal period (i.e. 28 completed days after birth) for each eligible infant. UAOPs were defined as private healthcare providers who mainly practiced conventional western-based medical care and held their own practice, but did not have official medical training from medical school faculty nor were licensed to practice medicine in any capacity (i.e. did not hold an MBBS degree or other official medical qualification) [6] . In rural Uttar Pradesh, India, such providers were referred to as Jhola Chaap doctors, which roughly translates to unqualified village medical practitioners. UAOPs did not include traditional healers, hakims ( practitioners of Unani tradition), vaidyas ( practitioner of Ayuverdic medicine) and traditional birth attendants whose practices were diverse and mainly based on indigenous or spiritual medicine. QAOPs were defined as healthcare providers who had received official medical training in western-based medicine (i.e. MBBS degree). QAOPs included public providers who worked in government health centers [70% (30/43) of the QAOPs in the study area were public providers], as well as private qualified providers who worked within their own private clinics; pharmacists were not included because they were not frequently utilized in our study site (3% of households utilized a pharmacist as the initial contact for newborn care). Categorization of provider type was based on the mother's description of the healthcare provider. Project data collectors were trained on the various definitions of providers in the study area so that they could appropriately code the respondents' descriptions. In addition, many of the project data collectors were from the local geographic area and had first-hand knowledge about the providers.
Household expenditures related to neonatal health services received from the first healthcare provider were obtained through questionnaires. In estimating healthcare expenditures, if payments were made in kind, the amount of the good or service was converted to a monetary value using prevailing market values. The study also recorded the perceived neonatal health improvement after healthcare utilization based on a dichotomized measure (i.e. 'did not improve' versus 'improved'). Furthermore, the study hypothetically asked the respondents to numerically rank the various providers from 'best' to 'worst'. The study measured client satisfaction levels on five aspects of health services. One broad question was on the 'overall care' that households received. Four specific questions focused on satisfaction with the 'direct interaction with the provider', 'waiting time', 'explanation of the immediate treatment' and 'explanation of follow-up care'. Responses to questions on satisfaction were measured on a three-point Likert scale (i.e. unsatisfied, neutral and satisfied). Each point on the scale was represented by a number of Indian-style pieces of bread, chapatti. One chapatti represented 'unsatisfied', two chapattis 'neutral' and three chapattis 'satisfied'. Previous studies from developing countries have also used pictorial representations to measure perceptions of health services [14] .
Household and village-level demographic and sociodemographic information was recorded for each mothernewborn pair enrolled in the study. The socio-economic status of the household was assessed through a socioeconomic status scale for rural areas [15] . Households in the top 50th percentile of the living index were categorized as high socio-economic status, while those in the bottom 50th percentile were categorized as low socio-economic status.
Data analysis
Data were double entered in a Microsoft Access database, cleaned and imported into STATA 8 (Stata Corp, College Station, Texas) for analysis [16] . Standard descriptive analysis was used to identify socio-demographic differences between households utilizing QAOPs and those using UAOPs. To assess satisfaction with healthcare services received, satisfaction level was categorized as not satisfied if the household had reported neutral or unsatisfied on the Likert scale. One household had missing values for satisfaction with care. This was addressed by imputing the mean of the individuals' responses rounded to the nearest integer. In order to test for differences in household satisfaction level by provider type, the study conducted chi-square analysis and calculated odds ratios.
Difference in the rate of perceived neonatal health improvement resulting from UAOP and QAOP treatments was initially calculated through a chi-square analysis. Subsequently, in order to control for confounding variables, a multiple logistic regression analysis was conducted. Possible confounding variables were pre-specified prior to analysis, and included the intervention group of the parent trial and socio-economic indicators commonly associated with child well-being (i.e. child's gender, maternal education, maternal age, household socio-economic status, caste and household size). Fisher's exact test was conducted to test differences in health improvement of neonates treated by UAOPs compared with QAOPs at the specific illness level to address the small sample size [17] .
Results
Study participant characteristics
There were no identifiable differences in the characteristics of the households that utilized UAOPs compared with QAOPs, except that literate mothers were significantly more likely to see QAOPs than their non-literate counterparts (P ¼ 0.01). Comparing data between the study groups in the parent trial, there was no significant difference in the type of healthcare provider utilized by households in the comparison group relative to households in the intervention groups ( Table 1) .
Types of illnesses treated
Across both UAOPs and QAOPs, specific perceived illnesses (i.e. chief complaints) that were most frequently treated were neonates with 'co-morbidities' (19%), 'fever only' (19%), 'diarrhea only' (16%) and 'skin or umbilical problem only' (16%). Jamoga, which is an indigenous illness of uncertain to mixed biomedical origin attributed to evil spirits, was treated by allopathically oriented providers only 5% of the time. There was little difference in the types of chief complaints seen by UAOPs and QAOPs.
Perception and use of neonatal healthcare providers
Among all households utilizing any allopathically oriented providers, 80% ranked UAOPs as the 'best' type of provider in the area while this figure for QAOPs was 15%. Ninety-six percent of those households utilizing UAOPs ranked UAOP as the 'best' provider type in their area for sick newborn infants. In contrast, among those utilizing QAOPs, 49% ranked QAOP as the 'best' provider type. The remaining 51% of the households utilizing QAOPs ranked UAOP (40%) and non-allopathically oriented providers (11%) as the 'best' provider.
Healthcare expenditures
The distribution of healthcare expenditures was skewed; more so for QAOPs than for UAOPs. Across all allopathically oriented providers, almost one-half (45%) of the fees were ,Rs. 10 or less than about USD 0.25 (exchange rate: USD 1 ¼ Rs. 44). The average and median healthcare expenditure in utilizing allopathically oriented providers was Rs. 73.3 + 250.9 (USD 1.7) and Rs. 16 (USD 0.36), respectively.
Comparing fees by allopathically oriented provider type, the median healthcare fee charged was higher for UAOPs (Rs. 25) than for QAOPs (Rs. 1). The maximum fees charged by UAOPs and QAOPs were Rs. 900 (for treating perceived Jamoga) and Rs. 2000 (one case with perceived URI and another with perceived co-morbidity), respectively.
Satisfaction levels
Fifty-one percent of households utilizing allopathically oriented providers reported that they were generally satisfied with the 'overall care' they received. However, the satisfaction level with the 'overall care' was significantly higher among households utilizing UAOPs (57.3%) than those using QAOPs (34.9%) (P ¼ 0.01) (Fig. 2) . Satisfaction levels for specific components of the healthcare service received (i.e. 'direct interaction with the healthcare provider', 'waiting time', 'explanation of the immediate treatment' and 'explanation of follow-up care') were all significantly higher (P , 0.05) among households utilizing UAOPs compared with those using QAOPs. Simple logistic regression analyses confirmed that households were much more satisfied with the care they received from UAOPs compared with that from QAOPs ( Table 2) .
Perceived neonatal health improvements
Across all neonates treated by allopathically oriented providers, 111 neonates (72.5%) had perceived health improvements after treatment (Table 3) . However, perceived neonatal health improvement was significantly higher among those utilizing UAOPs [88 neonates (80.0%)] compared with those using QAOPs [23 neonates (53.5%)] (P ¼ 0.001). Greater perceived health improvement under the care of UAOPs was further confirmed in multiple logistic regression analysis (adjusted OR: 3.3, 95% CI: 1.5 -7.5) ( Table 4) . When perceived improvements in specific neonatal health conditions were analysed, there was a trend towards greater perceived improvements among those utilizing UAOPs compared with those utilizing QAOPs for all reported illnesses (Table 3) .
Discussion
In rural Uttar Pradesh, India, community perception favored the healthcare services of UAOPs over that of QAOPs. Specifically, households utilizing UAOPs noted better perceived neonatal health outcomes and higher satisfaction levels than those using QAOPs.
Differential incentive structures may account for perceived differences in the healthcare services rendered by the two types of allopathically oriented providers. UAOPs, who practice privately, face a relatively greater financial incentive to deliver competitive care because their future income largely depends on pleasing their clients and ensuring positive health outcomes. In comparison, QAOPs, which include a large sub-group that practices within government facilities (70%), often receive a fixed salary and thus have less incentive to provide competitive care. In addition, perceived differences may have been due in part to the fact that UAOPs have more experience in delivering care to sick neonates in rural India because they are utilized more frequently [8] . Moreover, people could be more satisfied with UAOPs because this provider type paid more attention to them, were less frequently absent from their clinics and Behavior change communication (BCC) intervention, which provided education to mothers and households about basic newborn care. Two intervention arms were combined into one to address issues of multi-collinearity and because the characteristics of the two interventions were similar and yielded similar results. *P , 0.05.
were more in tune with the local culture than QAOPs [6, 18] . However, it is also possible that differences in health improvements and client satisfaction resulted from the fact that QAOPs were treating more complicated illnesses than UAOPs. Because the illness types treated by these providers were based on the mother's perspective, the reported illness may not accurately reflect the true severity or complexity of the illness. In order to better discriminate the quality of care offered by UAOPs and QAOPs, future studies should objectively document neonatal health outcomes.
We found that many households utilizing QAOPs as their initial contact did not perceive QAOPs as the 'best' provider type in the area. In fact, many of these households considered UAOPs as the 'best'. One possible reason for this could simply be because these households could not afford the relatively preferred, but more expensive UAOPs. QAOPs were mostly composed of public providers who worked in government health centers that charged minimal costs for treatment. Future studies should document the barriers households face in accessing their preferred choice of provider.
A study limitation was that data were collected at the end of the neonatal period, creating the possibility that health improvements were not appropriately captured for those neonates treated towards the end of the neonatal period. This bias is likely minimal, however, because about three-quarters of the neonates had seen a healthcare provider within 3 weeks of birth. Another limitation was that healthcare characteristics were analyzed solely from the client perspective and there were no independent validations. This raises the issue that households may not have the background to effectively evaluate neonatal health conditions, and may incorporate personal preferences and expectations into their responses [19] . Taking the client perspective, however, is consistent with efforts to incorporate consumers' needs into the health policy decision-making process [20] . Dichotomized treatment outcomes and the three-point Likert scale to assess satisfaction of care may have been an over-simplification of true outcomes. Yet in our field setting, we found that this was the most logistical approach to collect this data type. Our satisfaction categories may have been limited and could have included perceptions about the time to reach a provider, ancillary staff interactions and facility characteristics. Future research should consider investigating these areas.
This study did not assess the medical treatment offered by QAOPs and UAOPs, such as prescription medication, intravenous fluid administration or specific procedures. Consequently, it is possible that differences in perceived quality of care and health improvement stemmed from resource disparities between the QAOPs and UAOPs and not from inherent physician characteristics. We also did not document physician gender, which has previously been shown to affect the perception of care [21] . Another limitation is that the parent trial, which aimed to motivate households to develop a greater sense of neonatal care, could have affected household knowledge and expectation of care, biasing the true utilization and perceptions of healthcare providers. Specifically, it is possible that the absolute healthcare utilization rate could have gone up based on increased household motivation. It is also possible that our satisfaction rates are an underestimation because the parent trial could have promoted households to not be as complacent about the care they received, and thus not as easily satisfied.
In summary, in Shivgarh, rural Uttar Pradesh, India, households that utilized UAOPs reported better perceived neonatal health outcomes and higher satisfaction levels with their providers than those that used QAOPs, despite the higher cost for UAOPs. Future research should investigate what financial and non-financial incentives were relevant in promoting UAOPs to deliver better perceived care than QAOPs. There is also a need to develop a better understanding of what dimensions of care are most important to households in high-mortality settings such as Uttar Pradesh. Such information may aid policy-makers in crafting changes in the health system to improve the quality of neonatal healthcare as well as neonatal health outcomes.
